Instances of "nonclassical" or "anomalous" mitoses are well known in the cytological literature (Rao and Engelberg 1966) . Observations are here reported on the occurrence of very highly contracted or supercontracted human chromo somes which resemble the C-pairs described by Levan (1938) .
Materials and methods
Supercontracted metaphases (SMs) were investigated in cultures from four male individuals, three (case nos. 1, 3, and 4) of whom are mentally retarded patients while the fourth (case no. 2) is normal. All persons under study were characterized cytogenetically by utilizing sex chromatin incidence from buccal smears and karyo type studies. Short-term leucocyte cultures were processed according to a previ ously reported technique (Jenkins 1970) . Morphological analysis was carried out by counting chromosomes from 30 to 40 analyzable metaphase spreads (Jenkins and Weed 1971) . Any chromosome number which repeated itself was microscopi cally analyzed to determine whether the chromosome loss or gain contributed to a separate modality. If the chromosome change could not be elucidated through microscopic analysis, it was photographed and karyotyped according to the Chicago Conference (1966) . At least three metaphase spreads were karyotyped for the modal chromosome number per individual.
Karyotypic analysis entailed a total of ten microcultures.
An additional nine microcultures were processed in order to study the supercontraction phenomenon. The latter cultures were processed similar to the former except for the following modifications: GIBCO medium was employed in some of the cultures, colchicine was not added during the last two to three hours of incubation, Hanks balanced salt solution (Difco) was substituted for the use of hypotonic KCI. Relative to the qualitative type of analysis, case no. 1 was cultured at two dif ferent times while cultures from case no. 2 were inoculated simultaneously. For the quantitative type of analysis (Table 1) culture 2 (Exp. 23d) was processed two months before cultures 1 and 2 (Exp. 24), which were inoculated at the same time. The one hundred metaphases per culture were scored initially under high-dry magnification utilizing an object finder to mark the positions of the metaphase spreads so that they could be observed at another time in detail under Kohler illumination.
Three catagories of metaphases are scored:
Figs. 2) Supercontracted (S)-very highly contracted chromosomes as compared to the normal metaphase spreads or with those chromosomes in early anaphase (as shown in Figs. 4-6 ). Chromosomes having a distinct resemblance to Levan's C-pairs (1939) were classified as supercontracted.
3) Questionable (Q)-chromosomes whether or not in a metaphase-like orientation, were too clumped to discern the state of contraction or were distinct but no C-pairs were evident. These chromosomes were not as contracted as other supercontracted spreads. Examples of this can be seen in Figs . 7- tion into "singles" (Berger and Witkus 1943) are shown by the smaller closed arrows in Fig. 10 . Many of the SMs appear to be scattered (Figs. 10-12 ). The arrows in Figs. 4 and 5 show that some of the early anaphases exhibited separation of the chromosomes in the central spindle while those at the periphery remained intact.
Figs. 10-12 are examples of supercontracted metaphases. Magnification •~2,000.
Discussion
It is apparent that a type of C-mitosis exists in short-term human leucocyte cultures as indicated by the occurrence of C-pairs (Levan 1938) , by the occurrence of diplo-chromosomes (Berger and Witkus 1943) , and by an indication of the begin ning of C-anaphase. Furthermore the occurrence of many scattered SMs can be taken as an indication of C-mitosis (Greenberg 1966) .
If the observation cited in Fig. 10 can be taken as an indication of the begin ning of C-anaphase then this system is somewhat similar to that cited by Levan (1954) where the centromeric regions separate before C-telophase-an exception for C-mitosis in animal cells. As shown in the observations, anaphases derived from both normal and supercontracted metaphases are apparently asynchronous for centromeric separation.
Two different types of culture medium were used in order to allow for a pos sible contaminant in the medium made in the laboratory thus causing the over contraction of chromosomes as referred to by Nichols, et al. (1965) . Since the phenomenon was observed in cultures made from two different types of medium it is thought that contamination can be ruled out. It would be interesting to deter mine whether supercontraction takes place in blast cells in vivo in order to establish if, as shown by Venketeswaran (1963) 
